Detached broad bean (Vicia faba L.) leaflets were water stressed; within 15 minutes, guard-cell abscisic acid (ABA) concentration increased ninefold. This result eliminates the apparent discrepancy raised by reports of no correlation between initial water-stress effects on stomata and leaf ABA concentration. Six hours after stress relief, guard-cell ABA concentration was near the prestress value, which would seem to implicate other factors in stress aftereffects on stomata.
Many physiological signals are integrated to achieve the requisite balance in leaf gas exchange. Water stress itself, which is accompanied by a dramatic increase in leaf ABA concentration, is a powerful signal for stomatal closure (24, 25) . Spraying ABA onto leaves (15) , supplying it to leaves through the transpiration stream (20) , or floating detached epidermal peels on an ABA-containing solution (13) causes stomatal closure. ABA affects guard-cell solute transport (2, 19, 27) , which is the ultimate cause of stomatal movements. Part of the ABA effect results from elevation of cytosolic [Ca2"] ( 17; see also refs. 4, 5) . These observations that correlate water-stress-induced increases in [ABA] and the effect of ABA on stomata are consistent with mediation of the water-stress effect by ABA. In parallel, corroborative evidence has accumulated from a long history of work on mutants (28) . However, two incongruous phenomena have long been raised as objections (23, 24 
MATERIALS AND METHODS
Broad bean (Vicia faba L.) cv "Long Pod," cultured as described earlier (8) , was used in all experiments. Several hours into the light period, a single fully expanded (illuminated) bifoliate leaf was detached from each 3-to 4-week-old plant. One of each pair of leaflets was quick-frozen (in N2, -210°C) immediately, and these leaflets were the source for control samples (histograms, Fig. 1 8 h. Two hours after stress imposition, some leaflets were submerged in water for 5 min. After this treatment to relieve water stress, the leaflets were returned to storage conditions. At the sampling times indicated in Figure 1 , leaflets were quick-frozen and subsequently freezedried (48 h, <10 ,um Hg, -35°C). Quantitative histochemical methods were used to obtain samples and estimate masses (6, 16, 21) . ABA was estimated by enzyme-amplified ELISA (see 7, 8 , where previous results obtained by this method are compared with those obtained by other methods). Individually dissected samples were pooled as necessary (e.g. on average, excised guard-cell pairs (-20 x 40 ,um) from these experimental plants weighed less than 5 ng; thus, from control leaflets, each pair contained about 2.5 x 10-18 mol ABA, whereas the assay sensitivity was 2 x 10'6 mol ABA).
RESULTS AND DISCUSSION Figure la shows that the leaf [ABA] increased about 18-fold in 6 h following imposition of water stress. A Viciafaba leaflet is mostly photosynthetic mesophyll (palisade parenchyma plus spongy parenchyma). The ABA contents of the palisade and spongy parenchyma (Fig. lb, c) during moderate stress, to identifying the cellular sites of synthesis and degradation of ABA, to identifying the subcellular molecular target, and to studying the products of ABA metabolism.
